Differential effects of anoxia on heart rate in developmental stages of the annual killifish Austrofundulus limnaeus that differ in their tolerance of anoxia.
Embryos of the annual killifish Austrofundulus limnaeus can experience oxygen deprivation as part of their normal developmental environment. We exposed embryos to anoxia and monitored heart activity for 48 hr, and subsequent aerobic recovery from anoxia for 40 hr. Embryos were tested at four different developmental stages that differ in their tolerance of anoxia. Our results indicate that high tolerance of anoxia is associated with an arrest of heart contractility during the first 24 hr of anoxia. These embryos recover to normoxic levels of heart rate within 16 hr of aerobic recovery. In contrast, embryos from later developmental stages that have a highly reduced ability to survive long-term anoxia experience a severe bradycardia but not an arrest of heart rate. These data illustrate a new and potentially powerful model for investigating the effects of anoxia on the developing cardiovascular system in vertebrates.